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Erosive potential of several fruit-flavored liquors in Korea

"Department of Preventive Dentistry & Public Oral Health, 2BK 21 PLUS Project, *Oral Science Research Institute,
Yonsei University College of Dentistry, Seoul, Korea
Seok-Woo Park"?, Sang-Kyeom Kim"?, Eun-Ha Jung"*, Ho-Keun Kwon"?, Baek-I1 Kim"*?

Purpose: The aim of this study was to evaluate the erosive potential of several fruit-flavored liquors marketed in Korea by
measuring pH, titratable acidity, and variations in pH utilizing an ISO method.

Materials and Methods: Six fruit-flavored liquors were investigated. An orange juice and three kinds of soju were selected as
the control beverage. The pH and titratable acidity of the beverages were determined by 1 M NaOH until the pH 5.5 and 7.0
(recorded as TA;s and TA,, respectively). All measurements were performed in triplicate. The process of ISO 28888 was used for
measurement of the pH variation ( 4 pH) using an under-saturated hydroxyapatite solution (screening solution) and determining
the difference between the initial and final pH of the screening solution. The average 4pH was determined based on 4
measurements.

Results: All the fruit-flavored liquors tested in this study showed a pH lower than the critical pH for dental erosion (4.5). The
average pH of the fruit-flavored liquors was 2.77 and was also lower than the pH of the soju and an orange juice (control drinks).
TA;s and TA;, values of the fruit-flavored liquors were 4.92ml and 7.13 ml, respectively. The fruit-flavored liquors showed an
erosive potential capable of damaging the enamel surfaces, whereas the orange juice had the highest titratable acidity. The changes
in pH determined using the screening solution confirmed that the fruit-flavored liquors had erosive potential, with 4 pH value of
1.53.

Conclusions: The fruit-flavored liquors tested in this study might have a strong potential to erode dental hard tissues.
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Table 1. Beverages used in the experiment

Group Brand name Flavour Manufacturer Alcohol (%)
Positive control Minute maid Orange 100 Orange Coca Cola Korea 0.0
Negative control Chamisul classic - Hitejinro 20.1

Cheoeumcheoreom - Lotte Chilsung 17.5
Joeunday - Muhak 16.9
Fruit liquor Chamisul Grapefruit Grapefruit Hitejinro 13.0
Sunhari Cheoeumcheoreom Yuja Yuja Lotte Chilsung 14.0
Sunhari Cheoeumcheoreom Peach Peach Lotte Chilsung 14.0
Joeunday Grapefruit Grapefruit Muhak 135
Joeunday Yuja Yuja Muhak 135
Joeunday Peach Peach Muhak 135
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Table 2. pH, TAss, TAo and 4pH of Calcium phosphate (CaPQ.) with respect to hydroxyapatite measured for test beverages

Buffering capacity (ml)

Brand name pH 4pH of CaPO,
TAss TAzo

Minute maid Orange 100 372 (0.30) 8.50 (0.00) 11.50 (0.00) 1.31 (0.01)
Chamisul Classic 7.87 (0.02) 0 (0.00) 0 (0.00) -0.14 (0.01)
Cheoeumcheoreom 8.35 (0.03) 0 (0.00) 0 (0.00) -0.14 (0.01)
Joeunday 6.96 (0.21) 0 (0.00) 0 (0.00) -0.01 (0.01)
Chamisul Grapefruit 2.91 (0.04) 6.00 (0.00) 9.00 (0.00) 1.47 (0.01)
Sunhari Cheoeumcheoreom Yuja 2.60 (0.08) 5.00 (0.00) 6.75 (0.50) 1.67 (0.03)
Sunhari Cheoeumcheoreom Peach 2.87 (0.01) 4.50 (0.50) 7.00 (0.00) 1.49 (0.03)
Joeunday Grapefruit 2.84 (0.06) 5,00 (0.00) 7.00 (0.00) 1.40 (0.01)
Joeunday Yuja 2.56 (0.05) 5.00 (0.00) 7.00 (0.00) 1.74 (0.03)
Joeunday Peach 2.85 (0.05) 4,00 (0.00) 6.00 (0.00) 1.43 (0.01)

pH, TAss, TAs and 4pH indicate mean value (standard deviation).

TAss and TAv,, titratable acidity to pH 5.5 and 7.0 using 1 M NaOH; 4pH, pH of CaPO, minus pH of its added beverages.
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